
Europaisches Patentamt 
European Patent Office 
Office europeen cJes brevets 



(11) 



EP 1 089 555 A1 



(12) 



(43) Date of publication: 

04.04,2001 BuHetin 2001/14 



(21) Application number: 00308644.6 

(22) Date of fiilng; 28,09.2000 



EUROPEAN PATENT APPLICATION 

(51) intCl7: H04N 3/1S 



(84) Designated Con tf acting States; 


{72) inventor; Hoffman, Oavi«l Michael 


AT BE CH CY DE DK ES Fl FR OB GR IE IT LI LU 


New Berlin, Wisconsin 53151 (US) 


MC NL PT Se 




Designated Extension States: 


(74) Representative: Goode, lan Roy et al 


AL LT LV MK RO SI 


GE LONDON PATENT OPERATION, 




Essex House, 


(30) Priority: 29.09.1999 US 407350 


12/13 Essex Street 


London WC2R 3AA (G8) 


(71) Applicant: GENERAL ELECTRIC COMPANY 




Schenectady, NY 12346 (US) 





(54) Method and apparatus for scanning a detector array in an x-ray imaging system 



(57) An x-ray deteciof includes a two-dimensional 
array {lOOj of cietec!;or elements that is segmented into 
regions (102). The detector elements (104) in each re- 
gion may be separately gated, or may i3e gated in blocks 
of elements to read out data onto a common data line 



to a region pre-ampiifier (1 06). A scan secjuencer {1 1 0) 
operates the gate control iines (108) to perform a scan 
in which the spatial resolution of the data read out from 
eacfi region of the detector an'ay may be separately se- 
lected to optimize the x-ray deteotorfor particular clinical 
applications. 
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Description 

[0001] The field of *e invention is x-ray imaging sys- 
tems in whicn an image is prod 
lectors. 

[0002] Conventionai fluoroscopy systems include an 
)t-ray source fhat projects an x-ray bearr! througr, a suD- 
jectsuci as a medical patient. An image intansifiercon- 
verts the x-rays into a visible iight image md a video 
camera is used to produce an analog video signal for 
displaying the image on a monitor 
[0003] Recently, higti resolution solid siate x-ray de- 
tectors have been developed which inciude thousands 
of pftoto detecldr eiemenis afraiiged ir^ a two-fliitien- 
sional array. Each detector element produces an else- 
trioa! signal which corresponds to ffie brightness of apic- 
ture element in the x-ray image projected by ttte detec- 
!or. The signal from each detector elesnent is read out 
individually and digitized for further itnage processing, 
storage and display. Such systems are described for ex- 
ampie in U.S. Pat. Nos, 4,996,413: 5.352,884 and 
5,401,668, 

[0004] As shown in Fig. 1 , detector arrays are ar- 
raiigtsd in a two-dimensionai array of detector elements 
comprised of verticai columns and horizontal rows. 
Each column of detector elements is connected to asin- 
gis preanriplifier and each row of detector elements is 
connected to a single control line from a row gate control 
circuit. The detector signals are scanned, one row at a 
time by sequentially enabling the row gate control lines. 
[0005] As shown in Fig. 2, the result of this prior art 
scanning technique is that the detector signals are read 
out from detector regio.ns that are equal in size and are 
shapd as a siilgfe horizdhfa! line of d 
While this prior art technique simplifies construction of 
the detector amay and associated circuitry, the line- 
shc^3ed regions are very limiting and can have no neia- 
tion to the subject matter being imaged. 
[00061 Another characteristic Of prior detector arrays 
is thai they have a single, fixed image resolution. A sep- 
arate signal is read from each detector element and the 
image resolution is. therefore, determined by the size 
and spacing of the detector elements, The number of 
it^ws and coi'ufyjhs Tri a'dSectOT 
by economic considerations and, therefore, image res- 
olution is usually determined by cost factors and the 
specified overall size of the detector array. 
|0007j Another characteristic of prior detector arrays 
is that the detector elements are scanned at the same 
rate, That is. when the detector signals are scanned to 
refresh the displayed image, all the detector elements 
are scanned and their signals used to produce the next 
image frame. Since the detector elements accumulate 
cfiarge prdisbrtionartd the ihtsnsi^^^^ 
the detector elements in regions outside the patient will 
rapidly become saturated and detector elements in re- 
gions inside the parent will charge at slower rates de- 
pendent on the amount of x-ray attenuation. The x-ray 



dose and the time interval between scans of the detector 
array are set such that sufficient charge is accumuiated 
in detectors looated in regions of clinical interest. This 
is n ecsssary to rnaintain the signai-to-holse ratio of the 

5 image at a ctlnically acceptable level. On the other hand, 
detector elements looated outside the patient receive 
unattenuated x-rays and can become saturated, or 
overcharged. Since the rate at which the detector array 
is scanned may only be set to a single value, that value 

*o is usually dictated by the need to avoid saturation at all 
locations in the image, 

£0008) The pteseM invention is an improved x-ray de- 
tector having an artay of detector elements which are 
seghrsented into regions. eai:lt region Go^ 

IS rality of detector elements arranged in a plurality of rows 
and a plurality of coiumns, and in which all the detector 
elements in a region are connected to a common data 
line and each detecior element in a region is connected 
to a separate one of a plurality of control lines A scan 

20 sequencer drives each of the control lines and may be 
operated to scan the x-ray detector in a variety of differ- 
ent ways. The detector array can be scanned to enable 
different scan rates in each region, to enable different 
resolutions in each region and to reduce the production 

ss of unnecessary data. 

[0009} An embodiment of the Invention will now be de- 
scribed, by vi/ay of example, with reference to the ac- 
companying drawings. In which: 



30 



as 



40 



Fig. 1 is a schematic diagram of a typical prior art 
x-ray detector array; 

Fig. 2 is a pictorial representation of the line seg- 
" mehts scahhed by prior art x-ray deiectbrs; 

Fig, 3 is a pictorial representation of the regions 
scanned by the x-ray detector of the present inven- 
tion; 

Fig. 4 is a block diagram of a prsf en'ed emboaimont 
of an x-ray Imaging system which employs the 
present invention; and 



Fig, S is ah eiectricai schematic diagram of a iDre- 
*s fenred embodiment of a region of an x-ray detector 
which empioys ttie present invention, 

[0010] One aspect of the present invention is the rec- 
ognition that prior art scanning methods in whicti one 
so row at a time of the detector array is read out has no 
clinical relevance or benefit. All that can be said of the 
row-by-row scan is that the circuitry needed to perform 
such a scan is the least complicated. The present inven- 

tidn'recopizes that by segtTienting the detector 

55 into regions comprised of subarrays of detector ele- 
ments, a much more useful and versatile system can be 
provided. Such an x-ray detector is illustrated by way of 
example in Fig. 3, where a 36 by 36 element detector 
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array 1 00 is segmented into 36 regions 102. Each region 
1 02 is a 6 row by 6 coiumn sub-array of 36 detector el- 
ements as iSlustrated at 1 04, Ail of the detector elements 
in each region 1 02 connect through accrnmoh data line 
1 05 to one of 36 pre-arnplifiers 1 06, and each of the 38 
detector e-etrients in a region 102 connect to separate 
ones of 35 control iiries 108 driven by a scan sequencer 
1 1 0. Each of the regions 1 02 is associated with one data 
line 1 05 and one pre-ampii'ter 1 06, whereas each of the 
38 control lines 1 08 is associated with the same corre- 
sponding detector elerrent in each of the 35 regions 
1 02. 

[0011] The detector array 100 can be scanned in a 
number of different ways the particular scanning meth- 
od used is dstennined by the operation of the scan se- 
quencer 110. For example: the defector array 100 can 
be scanned in a high resolution mods in which the 36 
control lines 1 08 are sequentially enabled by the se- 
quencer 1 1 0. In this case, one detector element in each 
sub-array 104 Is read out to the pre-anpiifier 1 06 asso- 
ciated with She element's region 102. At the completion 
of the scan, one 35 by 36 pixel image may be produced. 
[0012L,, The detector array lOO cari also be scanned 
faster ai lower spatial resolutions. For example, the scan 
sequencer 110 can drive four control lines at a time to 
rsad out four detector otements at the same time from 
each region 102. The control lines 108 are driven such 
that 4-eleinent blocks of elements indicated by dashed 
line 112 are read out to each pre-ampiifier 106. At the 
completion of such a scan, an 18 by 18 pixel Image can 
be produced. Similarly, the scan sequencer 1i0 can be 
operated to read out a S-eiemen; block of elements as 

...lo.dicated by.dash^^^ 114. At the compiaiion of sucf) 
a scan, a 12 by 12 pixel image can be produced, it can 
be appreciated by those skilled in the art that detector 
arrays 100 have many more detector elements and 
many more regions than that illustrated in Fig. 3, The 
size is iimitecj in this example solely for the purpose of 
more clearly illustratirig the invention. 
[00131 The present invention also enables the differ- 
ent regions 1 02 of the detector array 1 00 to be read out 
differently. For example, some of the regions 102 may 

...bereadout niore often^^^ 
while other regions 1 02 are read out less often at a high 
spatial resolution mode. One application of this capabil- 
ity is to identify the regions 1 02 that lie within the patient 
being imaged and those regions that are background. 
The background regions 102 are scanned in a iow res- 
olution mode and the patient regions 102 are scanned 
at a higher resolution. This provides a number of bens- 
fits. The patient regions 102 are read at a slower rate 
which allows mors time for the charges to accumulate 
on each detector element therein. This enables a higher 
SNR to be achieved in the clinicaity important regions 
of the image. On the oiher hand, the background regions 
1 02 are read at a higher rate which prevents the charges 
on their detector elements from saturating the detectors 
and pre-amplifiers Furthermore, since the iow resolu- 



tion background data is obtained ai a higher rate, much 
of this data may be ignored, or dumped. This signilican!- 
ly reduces the processing burden on the x-ray system 
arid enable* an bvera^^^^ 

5 processor-bound systems. 

[0014] Another aspect of the present invention is the 
ability to measure the x-ray exposure from different re- 
gions of the image. TTie resolution of the measurement 
may range from that of a single detector element to that 

»i? of an entire region 102. A prescan measures the expo- 
sure at different locations, and based on these meas- 
urements, the best spatial/contrast resolution for each 
of the regions 102 can be determined and used to pro- 
grarri the scan seqiie^^^^^ 

IS patient can be used to identify the clinical region of in- 
terest (such as a particular organ) and the resolution/ 
contrast can be optimized for the corresponding regions 
102. The programmed scan sequencer no then per- 
forms an image scan of the detector array 1 00 which is 

so optimized to provide high resolution, high SNR images 
in the region of clinical interest. 
[0015] Yet a.nother aspect of the present invention is 
the ability to reduce the cost of the imaging system. 3y 
configuring certain regions for high resolution imaging 

25 and other regions for low resolution imaging, available 
electronic hardware is rtiore efficiently used. This ena- 
bles less electronic hardware to be used for a given set 
of image quality specifications. In addition, the acquisi- 
tion of excess data from regions such as the background 

30 may be reduced vnih a coiresponding reduction in im- 
age reconstruction hardware and processing capability. 
{10016] With initial reference to Fig. 4, an x-ray appa- 
ratus 14 includes an x-ray tube iS wiiich, when excited 
by a power supply 16, emits an x-ray beam 1 7. As iiius- 

35 trated. the x-ray beam is directed towai'd a patient 1 8 
lying on an x-ray transmissive table 20. The portion of 
the beam which is transmitted through the table and the 
patient impinges upon an x-ray detector assembly 22. 
The x-ray detector assembly 22 comprises a acintiiiator 

40 24 that converts the x-ray photons to iower energy pho- 
tons in the visible spectrum. Contiguous with the scin- 
tiliator24 is an image photodetector array 26, whichcon- 
vefts the light photons into an electrical signal. As wiil 
be explained in more detail below, a detsctorcontroiier 

fs 27 contains electronics for operating the detector an-ay 
26 to acquire an image and to read out the signal from 
each photodetector element. 
[0017] The output signal from the image photodetec- 
tor array 26 is coupled to an image processor 28 that 

so includes circuitry for collecting, processi ng and enhanc- 
ing the x-ray Image signal. The processed image is dis- 
played on a video monitor 32 and may be stored in an 
image storage device 30. The overall operation of the; 
x-ray apparatus 14 is governed by a system controller 

ss 36 which receives commands from the user via an op- 
erator interface panel 38. 

[0018] The image photodetector array 26 consists of 
amorphous silicon devices on a glass substrate, it is 
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constructed using well known techniques such as those 
disclosed in U.S. Pai. Nos. 5,041,888: 5,352,884 and 
5,401 , 668. To implement the present invention the sep- 
arate detector Wmentsa^^^ 
row and column configurations as is done in prior sys- 
tems, instead, the detector eiements are intefconnected 
to form regions 102 as shown in Fig, 3. in the preferred 
embodiment the photodetector array 26 has 204S by 
2048 detector elements which are segmented into 4096 
regions 102. Each region 102 has 32 by 32 detector el- 
ements which connect to a single region pre-amptifier 
106. Each detector element has a size of 200 by 200 
microns, 

[0019] Rsfsf ring particularly to Fig. 5 which 

icaliy illustrates one of the regions 102, the detector ei- 

ements 150 are physically arranged in an array of col- 
umns and rows, A data line 152 connects to each de- 
tector element 150 in the region 102 and couples the 
data signals therefrom to the Input of a region pre-am- 
plifier 1 06. The pre-amptifier 106 amplifies the data sig- 
nals to a level suitable for application to an anaiog-to- 
digitat converter (not shown in the drawings). 
[0020] The detector elements 1 50 in each region 1 02 
are each also connected to a separate control line in 
control line bus 108. The control tines 108 are driven by 
a scan sequencer 1 1 0 which is progn^mmed to gate the 
signals from the detector elements 15G in a pattern .de- 
termined by the specified scan being conducted, '^ne 
gated detector eiemeni signal is conveyed througt! the 
data line 152 to the region pre-ampnfler 106, As win be 
described In more detail below, a block of detector ele- 
ments 1 50 can be gated simultaneously, in which case, 
their signals combine on the data line 152, 
[0021 } the remain ing regions 1 02 ir^ the detector ar- 
ray 26 are connected in identical fashion to the control 
line bus 108. However, each region 102 has its own 
pr.3amplifier 1 06. Consequently, corresponding detector 
slements 150 in each of the regions '02 are gated at 
the same moment by the scan sequencer 110, btit their 
signals are captured by separate, corresponding region 
pre-amplifiers 106. 

[0022] It can be appreciated that additional scan se- 
quencer Circuitry can be added to readout selected re- 
gions 1 02 in the detector array 26 at differing rates. For 
example, the detector array 26 can be configured to as- 
sign more than one scan sequencerto read out selected 
regions 1 02, For example , two scan sequerjcers 1 1 0 as- 
signed to different regions 102 are selectively connect- 
ed to field effect transistor switches (not shown in the 
drawings) and the scan sequencer 110 ther> reads out 
the signal from a first set of detector element, or ete- 
msnts, to the preamplifier 106 atone rate andalso reads 
out the signal from another set of dstector element, or 
elements to the preampiitier 106 at an entirely different 
rate. Other circuit arrangements are also possible to 
configure patticuiar scan sequencers and regions 102 
differently, 

[0023] The scan sequencer 1 1 0 can be programmed 
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to carry out a wide variety of different soatis, or read 
outs, of the detector array 26. in a high resolution scan, 
for example, the scan sequencer 11 0 is programmed to 
seQuentiaiiy pte each detec^^ 
time. Each detector element 150 thus provides a signal 
for a separate pixel in a reconstructed image having a 
resolution corresponding to the spacing between detec- 
tor elements 1 50. 

[0024} Lower resolution images may be produced by 
programming the scan sequencer 1 1 0 to read out blocks 
of detector element signals. For example, blocks of four 
detector elements 150 may be read out onto the data 
tine 152 to reduce the image resolution by one-tialf. 
However, only bhe-fburth the h umber of read out oper- 
ations are required to do ttiis, and as a result, the scan 
rate can be increased up to four times as fast. Larger 
bioci^s of detector elements 1 50 can also be read out to 
further reduce resolution and increase scan rate, in 
some applications It may even be advisable to read out 
all tie detector elements 1 50 in the region 1 02 as a sin- 
gle block. For example, large blocks of detectors 1 50 
may be read out during a caiibration scan to operate an 
exposure control 34 or a variable exposure control 
across the entire image plane and to thereby adjust the 
x-ray tube dose rate, 

[0025] It should be apparent mat the present invention 
may be implemented in many different ways and used 
in many different clinical applications, it is p,irticuiarly 
useful in Clinical applications where the climcai region 
of interest occupies a relatively smaii portion of she en- 
tire image field of view. Such applications include, for 
example, pediatric images, organ and limb images, 
head images, and hear; and tumor images, 
[0026] For compieteness , various aspects of the ' iii- ' 
35 vention are set out in the foilowirjg numbered ciauses:- 

1 . Ars x-ray detector, the combir^ation comprising; 



a plurality of detector elements (1 60) arranged 
40 in a two-dimensional array (lOO) of columns 

and rows and being segmented into a plurality 
of regions (102), each region (102) containing 

a group of detector elements (1 50) in a plurality 
of rows and a piuraiity bfcoTurifihs^^ 
a plurality of data lines (152) corresponding to 
the plurality of regions (102), each data line 
(152) being connected to each of the detector 
elem.ents (150) in its corresponding region 
(102); 

a control line bus (1 08) having a pluraii^ of con- 
trot iines corresponding to the plurality or detec- 
tor elements (150) in a region (102). each con- 
trol line being connected to its corresponding 

detector element (150) in each'of 'the'pTurali'ty''' 

55 ot regions { 1 02); and 

a scan sequencer (110) connected to the con- 
trol line bus (108) and being operable duriag a 
scan to sequentially produce gating signals on 



IS 



20 



ss 



30 



45 



so 
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the control lines which read out data signals 




the data signals read out of detector elements (ISO) 


from the detector eiements (160)- 




in another of the regions (102). 


2, fhs x-ray detector as recited fri ciause 1 in whicfi 




11 . A fhethddTor scanning a two-diftierisionai array 


a plurailty of pre-amp!ifiers (106) are connected to 


5 


of detector elements, the steps comprising: 


the respective data Sines, sacti preampiifier (106) 






being operable to recsivs and amplify the data stg- 




o J ocUi' !Cf IlIE ty It/ IWU LifHit/' '.^'vUtSi ! «y ti tlL, Ct 


nai from its respective data line during the scan. 




plurality of regions (102), each region (102) 






having a two-dimensional subarray of detector 


3. The x-ray detector as recited in cfause 1 in which 


10 


elements (150); 


eacfj of the regions (102) inoludss a rectangular 




b) coupling data signals read out of detector el- 


shaped group of detector elements {150). 




ements (150) in each of the regions to a corre- 






sponding region amplifier (10S); 


A. f hex-ray detectdras recited in ciause 3 in which 




c) prdducihg gating signals for the detecior el- 


the regions (102) are suDstantiaiiy tne same shape 


15 


ements (150) in a selected one of the regions 


and size. 




(102) to read out data signals at a first spatial 






resotutivu 10 its leyiort anijjhity? \ luo/, ctfiu 


5. The x-ray detector as recited in clause 1 in which 




d) producing gating signals for the detector el- 


the scan sequencet (110) is operabte to produce 




ements (150) in another selected region (102) 


gating signals which sequentially read out data sig- 


20 


to read out data signals at a secotid spatial res- 


nals from each individual detector eiernent (150) in 




olution to its region amplifier (106). 


one ol ttie regions (102) during the scan, and the 






scan sequencer (nO) is operable to produce gating 




'2, The method as recited in clause 1 in which the 


signals which sequentially read out data sigrtais 




gating signals produced in steps c) and d) are each 


from blocks of detector elements (150) in another 


SS 


produced for a plurality of regions (102), 


one of the regions (i02) during the scan. 










JO. ine metnou as reotteo lii viauso lu wniun iii- 


6. The x-ray detector as recited in clause 5 in which 




CiUdes producing an image from the data signals 


each biook of detector eiements (150) is a rectan- 




which has different spatial resolution at different re- 


gular anray of detector eiements (160) located in a 


SO 


gions thereof. 


plurality of rows and a plurality of columns in the 






two-dimensional array (lOO) of detector elements 




14, Tlte method as recited in ciause 11 which In- 


(150), and the data signals from the detector ele- 




cludes: 


ments (1 50) in each block are combined on the cor- 




reconstnjcting an image frdhi the diifa signals 


responding region data line (152), 


35 


read out of the two-dimensional array of detector 






elements (150), 


7, Ttse x-ray detector as recited in clause 6 in which 






each block contains a square array of detector eie- 




15. The method as recited in clause 14 which in- 


ments (150). 


AO 


cludes: 


8. The x-ray detector as recited in clause l in which 




performing a prescan using the two-dimension- 


the scan sequencer (110) is operable to produce 




al array of detector elements (1 50) to produce 


gating signals which read out data signals from the 




an image from which a clinical region of interest 


different regions (102) such that an Image having 




is identified: and 


diffe.ren; spatial resolutions at different regions of 


45 


selecting said one region (102) to correspond 


the image may be produced. 




in spatial location with the identified ciinicai re - 






gions of Interest, 


9. The x-ray detector as recited in clause 2 in which 






a plurality of prearnpiifiers ( 1 06) are selectabiy con- 




15. The method as recited in clause 15 which in- 


nected to the data line ( 1 52) in seiscted ones of the 


SO 


cludes setting the first spatia! resolution of said one 


plurality of regions (1 02). 




region (102) greater than the second spatial reso- 






lution. 


1 0. The x-ray detector as recited in clause 1 in which 






the scan sequencer (110) is operable to produce 




17. The method as recited in ciause 16 in which a 


gating signals which read out data signals from the 


55 


plurality of regions (1 02) corresponding in spatiai !o- 


different regions (1 02) such that the data signals are 




cation with the identified clinical region of interest 


read out of detector elements (150) in one of the 




are set to said first spatial resolution. 


regions (1 02) at a different rate during the scan than 
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Claims 



An x-ray detector, the combination comprising: 



out of detector ctements {1 50) in one of the regions 
(1 02) at a different rate during ttse scan than tne da- 
ta signals read out of dsteotor eiements (150) in stn- 
other of the regkiris pD2): 



a piuraiity ot detector elements (1 50) arranged 
in a two-dimensionai array (100) of co!un-ins 
ana rows arid being segmerited into a plurality 
of regions (102), eacli region (102) containing 
a group of detector eiements (1 50) in apiuraiity 
of rows and a piuraiity of columns: 
a pluratir/ of data lines (152) corresponding to 
trie piuraiity of regions (102), each data tine 
(I52).being connected 

eiements (150) in its coiresponding region 

(102); 

a controi tine bus (1 08) iiaving a plurality of con- 
trol lines corresponding to the plurality of detec- 
tor elements (150) in a region (102), each con- 
trol line !>eing connected to its corresponding 
detector element (150) in each of the plurality 
of regions (102); and 

a scan sequencer (110) connected to the con- 
trol line, bus,,(,i,,08), and 

scan to sequentiaiiy produce gating signals on 
the control lines which read out data signals 
from the detector eiements (150). 

The x-ray detector as recited in claim 1 in which a 
plurality of pre-amplif iers ( 1 06) are connected to the 
respective data lines, each preamplifier (106) being 

operable to receive and amplify the data signal from 
its respective data iine during the scan. 



A method for scanning s two- 
dstector elements, ttie steps c 



dimensional array of 
omprising; 
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a) segmenting the two-dimensional array into a 
plurality of regions (102), each region (102) 
having a two-dimensional sutjarray of detector 
eiements (1 50); 

b) coupling data signals read out of detector ei- 
"ements (150) in eac^ii of iRe regiOT^ 
spondifig region amplifier (106); 

c) producing gating signals for the detector el- 
ements (150) in a selected one of the regions 
(102) to read out data signals at a first spatial 
resolution to its region amplifier (1 06); and 

d} producing gating signals for the detector el- 
ements (150) in another selected region (102) 
to read out data signals at a second spatial res- 
olution to its region amplifier (106). 



15 



so 



2. 



25 8. The method as recited in claim 7 in which the gating 
signals prciduced in steps c) and d) are each pro- 
duced for a piuraiity of regions (102). 

9. The method as recited in ciaim 7 which includes 
30 producing an image from the data signals which has 
different spatial resolution at different regions there- 
of. 



10. the method as recited in ciairh 7 -whict) inclii des; 

reconstnicting an image from the data signals 
read out of the two-dimensional an-ay of detector 
elements (150). 



3. The x-ray detector as recited in claim 1 in which 
each of the regions (102) includes a rectangular 
sh^ed group of detector eiements (150). 

4. The x-ray detector as recited m ciaim i in whici-; uie 
scan sequencer ( i i 0) is operable to produce gating 
signals which sequentially read out data signals 
from each individual detector element (150) in one 
of the regions (102) during the scan, and the scan 

s.e.que.ncer.(l1.Q)..i5..oseratDle,to produce ga^^^^ 

nais which sequentially read out data signals from 
blocks of detector elements (150) in another one of 
the regions (102) during the scan, 

5. The x-ray detector as recited in ciaim 1 in which the 
scan sequencer (110) is operable to produce gating 
signals which read out data signals from the differ- 
ent regions (1 02) such that an image having differ- 
ent spatial resolutions at different regions of the im- 

age,fnay,b,e.p,fOdu,ced., 
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6. The x-ray detector as recited in claim 1 in wtiich the 

scan sequencer (1 1 0) is operable to produce gating 
signais which read out data signals from the differ- 
ent regions (1 02) such that the data signals are read 
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